Introduction
General Practitioners (G.P.'s) are increasingly promised that "the computer ... is soon to become an indes ensable diagnostic and administrative assistant." ' They are told that the computer is a potentially useful tool that can, among other things, enhance the usefulness of medical records2t3r4; improve the quality of patient care; and facilitate billing and other financial operat i o n~.~ Computers could also assist data collection and processing in support of both clinical research in the primary care environment, and research on primary health care delivery itself.
While the declining cost of computer hardware, and the increasing availability of software designed for the physician's office makes it possible for the G.P. to seriously think about computer support in his office, family doctors would still have difficulty deciding whether they can afford to use computers, or whether they can afford =to use them. Family practitioners are confronted by a technology that is loudly acelaimed --especially by those who are selling it --but not extensively used, unproven in clinical trials, and still too costly to be acquired casually.
It would be a stimulus to the implementation of computer support in primary care if it could at least be shown that computers could be justified in the G.P.'s office purely on a financial basis, independent of their putative clinical impact. If it could be shown that G.P.'s can afford computers, then they would be more likely to acquire them, to experiment with them, and to investigate their potential.
A general approach to assessing the costjustification of computers in General Practice, illustrated by a specific example, is therefore presented.
Cost-effectiveness and Cost-benefit
In Canada and the United States, primary health care is subject to the same economic pressure as small business. Out of gross earnings, the family doctor bears the entire overhead associated with delivering primary care to his or her patients. If any new instrument is to be used in this financial environment, it would have to be justified within one or both of two contexts: cost-effectiveness, and cost-benefit.
Cost-effectiveness
If an instrument improves the overall quality of the care delivered, then its cost buys a certain amount of enhanced clinical effectiveness. When "effectiveness" can be expressed in quantitative terms (i.e. reduced mortality, shorter hospital stay, etc.), then an effectiveness/cost ratio can be determined. A stethoscope has a high effectiveness/cost ratio because it is indespensable and cheap. But unless an instrument 1s at one of the two extremes of the spectrum of effectiveness --i.e. either indespensable or, conversely, useless --making a cost-effectiveness judgment is very subjective. considers valuable another person may not value equally.
What one person
The impact of computers on the effectiveness of clinical medicine is open to continuing debate. 6 f 7 Objective judgments could be formulated only in view of appropriate clinical experiments --but these have not yet been performed. An effectiveness/cost ratio for computers in General Practice therefore cannot be calculated at this time.
Cost-benefit I n formulating a c o s t -b e n e f i t j u s t i f i c a t i o n , however, one c o n s i d e r s t h e ab t y of some device, person, or procedure t o reduce o v e r a l l expenses, o r t o g e n e r a t e a d d i t i o n a l income. I n examining t h e f i n a n c i a l impact of computers i n General P r a c t i c e , o n e may determine t h e computer's cost ( i n c l u d i n g development c o s t ) , and one can examine t h e computer's b e n e f i t --i.e. t h e r e d u c t i o n i n f u t u r e p r a c t i c e costs t h a t it could e f f e c t , e s t i m a t e d from c u r r e n t f i n a n c i a l information. An approximate b e n e f i t / c o s t r a t i o can t h e r e f o r e be c a l c u l a t e d as a means of e x p r e s s i n g how much money a system would save a s compare6 t o how much it would cost over a p e r i o d o f t i m e .
Method
To focus on a r e a l i s t i c General P r a c t i c e s i t u a t i o n , a family p r a c t i c e p a r t n e r s h i p (FPP) w a s i n v e s t i g a t e d . O f f i c e procedures, s t a f f r e g u i r ements, and p a t i e n t load w e r e documented, t h e l a t t e r by s t u d y i n g a t y p i c a l month.
I n t e r v i e w s o f s t a f f w e r e conducted. D i f f e r e n c e s and similarities between t h i s p r a c t i c e and o t h e r genera1 p r a c t i c e s i n t h e province of O n t a r i o , Canada w e r e considered, and a n e f f o r t w a s made t o a b s t r a c t t h i s p r a c t i c e i n t o a model o f a t y p i c a l g e n e r a l p r a c t i c e .
FPP a c t i v i t i e s such as information handling, medical r e c o r d s keeping, r e p o r t i n g and b i l l i n g were documented. P o t e n t i a l a p p l i c a t i o n s o f d a t a p r o c e s s i n g t e c h n i q u e s t h a t would n o t r e s u l t i n major changes t o e x i s t i n g methods i n t h e practice were noted, and computer technology w a s a s s e s s e d f o r i t s p o t e n t i a l t o save money o r i n c r e a s e e f f i c i e n c y i n t h e model s e t t i n g .
The Model P r a c t i c e
The family p r a c t i c e p a r t n e r s h i p (FPP) i n v e s t ig a t e d i s l o c a t e d i n t h e Family Medical C e n t r e a f f i l i a t e d w i t h a n O n t a r i o c i t y h o s p i t a l . p h y s i c i a n s on t h e same f l o o r o f t h i s b u i l d i n g form a semi-autonomous u n i t , convenient €or i n v e s t iq a t ion.
'fwo I n some n o n -c r i t i c a l ways t h e FPP i s a t y p i c a l , The p r a c t i c e h a s a s t a f f o f 1 3 f u l l -t i m e people, and 3 p a r t -t i m e s t a f f . The r e a s o n f o r t h e WUsually l a r g e s t a f f i s t h a t t h e FPP is a t e a c h i n g c e n t r e f o r post-graduate Family Medicine: two Family P r a c t i c e Residents work w i t h each o f t h e two staff p h y s i c i a n s . Normally two p h y s i c i a n s employ only 2 o r 3 a n c i l l a r y personnel such as a recept i o n i s t and a n u r s e s aide o r nurse. I n a b s t r a c t i n g t h e working model, t h i s more t y p i c a l mix o f a n c i l l a r y personnel i s assumed. Another unusual f e a t u r e i s t h e s p e c i a l f i n a n c i a l s i t u a t i o n i n t h e FPP, t h a t d i f f e r s from t h e u s u a l case i n General t h a t more t y p i c a l g r o s s e a r n i n g s would be generated i f t h e u s u a l f e e -f o r -s e r v i c e f i n a n c i a l s i t u a t i o n e x i s t e d . s f a c t o r i s d e a l t wich by n o t i n g The FPP i s used as a model p r a c t i c e d e s p i t e these d i f f e r e n c e s because t h e r e i s a p r e -e x i s t i n g p o s i t i v e a t t i t u d e i n t h e p r a c t i c e towards d a t a p r o c e s s i n g , an& towards any a t t e n d e n t reo r g a n i z a t i o n t h a t might be necessary t o it.
A f t e r c o r r e c t i n g f o r d i f f e r e n c e s t h e FPP i s a good model f o r s m a l l group g e n e r a l p r a c t i c e f o r several reasons. F i r s t , t h e volume of work i s realistic far a two-physician p a r t n e r s h i p i n Ontario.
( Table 1 ) ( P r e c i s e average work l o a d d a t a is n o t a v a i l a b l e f o r General P r a c t i c e i n t h i s province.)
Second, t h e FPP d e a l s i n a l l t y p e s o f p r o f e s s i o n a l s e r v i c e s rendered by G.P.'s i n Ontario.
Third, t h e i c i a n s i n t h e FPP are aware o f e x i s t i n g p r o a r e a s i n t h e i r p r a c t i c e , t h e y are amenable t o change, and t h e y a i n determining whether t e c h n o l o g i c b e o f value.
T h e i r i n p u t t o t h i s s t u d y important. Table 1 A. P r a c t i c e S i z e There are t h r e e major areas of informa r e l a t e d a c t i v i t i e s a t t h e FP area; 2) t h e f i n a n c i a l area; area. General I s s u e s I n any one of t h e s e three areas t h e r e are a t least f o u r ways i n which computer s y be c o s t -j u s t i f i e d on a b e n e f i t (savi The f i r s t way is by g e n e r a t i n g a d d i t i o n a l income f o r t h e p r a c t i c e . The second way is by r income p r e s e n t l y w r i t t e n o f f or u n c o l l e c t The t h i r d way i s by d e c r e a s i n g s a l a r y costs. T h i s can be achieved by s u b s t i t u t i n g lower-paid personnel for present staff, by increasing efficiency and permitting a practice to expand without increasing staff compliment; or by outright job elimination. The fourth way is by saving consumables or supplies. Each of the three areas of information processing in the FPP were closely examined to determine whether or not such savings could reasonably be anticipated through the use of a computer.
The Clinical Area
The clinical area is divided into three subareas: 1) medical records; 2) information retrieval; 3 ) communication.
Medical Records. In the FPP, because of its teaching role, there is emphasis on recording clinical data. FPP records are kept in a simplified problem-oriented fashion. Records are handwritten by physicians, with one or two hours per day per doctor devoted to this activity. Medical record keeping is thus a major timeconsuming area.
The average chart was found to be about 50 pages long. The active patient roster presently is about 4,000 patients. It is impossible to estimate the information content of each chart in terms of the number of characters, but one can estimate that to encode the information something between 10 and 200 characters might be needed per page. This estimate simply brackets the information storage requirements. Actual written information (nonencoded) would probably amount to about 1,000 characters per page. The above estimates indicate that the storage requirement for encoded records would be a minimum of (10 chars. x 50 pqs. x 4,000 pts. =) 2,000,000 characters, and a maximum of (200 chars. x 50 pgs. x 4,000 pts. =) 40,000,000 characters. This estimate could be up to five times greater for actual, textual records. The estimates consider the active patient file only, and assume that records will be purged from the files as patients drop out of the practice.
Adequate access to computer-compatible medical records demands reasonably good response times to information requests, thereby dictating the use of sophisticated storage devices for what is obviously a large quantity of information.
In dealing with the input and/or encoding of clinical data, there are a number of additional problems. For instance, physicians generally will not willingly learn to type their clinical remarks into a computer system. cians or their equivalent to encode and enter dictated and written records into a computer creates two problems: 1) staff to do this have to be hired, or the roles of ancillary staff must be changed; 2) if encoding is chosen, one must devise techniques and accept the results of the encoding process, in which information is invariably lost.
Information Retrieval. At the FPP, charts are Using data entry technikept centrally, and there is a card index filed by patient last name. This system is perceived as adequate for gaining access to medical records: charts can be accessed in two minutes when necessary.
Retrieval by another index --diagnosis, for instance --is not addressed by such a system.
A need for this type of retrieval exists in the FPP, so two approaches have been made, including the use of color-coded adhesive dots on certain charts, and a central system that uses a batch processing computer. There is a good deal of footwork associated with the batch computer system, and, since that system cannot be used interactively, it is of value only in research projects, and not in everyday practice. Some argument could be made for establishing some index by diagnosis in the office of the average G.P. However, this is an issue generally relating to the effectiveness of the G.P. and the quality of his treatment. It is not a cost-benefit question. For offices requiring some indexing system, there may be less expensive ways of proceeding than the use of remote computers.
Communication. Inter-practice communications occur in patient referral and transfer. Interestingly, referral at the FPP is usually accomplished by a telephone call. When this is done by mail, and when requests for transfer of records are received, a photocopy of relevant material is all that normally transacts to the requesting party. When a large number of letters in the support of the above must be dictated, some case might be made for computer-assisted letter editing systems --i.e. word-processing systems.
However, in the FPP the total number of letters per week is only 10 to 20. Multi-part forms are never used, and multiple drafts of letters are almost never required. It is difficult to utilize adequately word processing support under these circumstances.
The Financial Area
Financial information processing in the FPP encompasses all aspects of accounts payable and receivable, and cost associated with overhead. This is broken down into 1) billing, including accounts receivable; 2 ) payroll; 3 ) general ledger, etc.; 4) financial planning.
Billing. The two partners independently submit invoices for the services they render to the Ontario Health Insurance Plan (OHIP) for payment. Financial records associated with these accounts receivable are kept. The FPP estimates that this kind of financial activity occupies between 4 and 6 hours of staff time daily, ancillary staff included. Billing is a major, and necessary activity .
Billing is done by filling out continuous twopart forms supplied by OHIP. that must be listed on these forms for an office visit or house call is l i s t e d i n The information Table 2 . Quick local processing of OHIP claim cards rcsults in payment usually within 60 days, while delays in submission cause additional waits. At the FPP claims are mailed daily, although in the average practice submissions are often done a few times a month at the most. The procedure associated with these health insurance claims is tedious. The receptionist fills in personal data relating to each patient. When a physician has seen a patient, he or she fills in diagnoses, procedures performed, and often the fee. The receptionist checks the final card and mails it to the health insurance agency. Even with careful checking, between 3 and 5 percent of all claims submitted are returned unpaid because of errors, including lapsed coverage, inappropriate diagnosis, procedure or fee, and a variety of common transcription errors. At the FPP, records o ccounts receivable are kept by the switchboard operator, who files the duplicates of the OHIP claim cards. When a payment is received, the respective claim card is removed from the accounts receivable drawer. In most Ontario General Practices, such activities are done either by the physician himself, or by the receptionist/secretary, using a similar system in most cases.
Automation can assist billing. If there were a patient registry, patient-related data could be automatically printed on health insurance claim cards, saving the time associated with manual transcription. This would prob scription errors as well. An automated proce performed on a regul prompt submission of Output from the health insurance ayency (OHIP) is not machine-readable. A clerk will still need to sort through receipts and check them against accounts receivable, whether or not that file kept on computer. Considering these factors, the FPP one or two hours of transcription time day might be saved through the application of a computer system to billing. This is an estimate: experimental data is not available.
Ontario physicians who bill might use automation in the inv of overdue accounts. In an Ame surgeon found that a computer p within a year by reducing uncollectable accounts from over 5 percent to less than 2 percent of gross.5 calculated on this parameter alone, was greater than its cost in a year. Physicians who directly bill the Ontario Health Insurance Plan cannot realize this advantage of automation. At the present time there is ry wide discrepancy (over 30 percent) betw the Ontario physicians' fee schedule and the maximum benefits that the provincial health insurance scheme will pay to physicians who bill the plan direct. In theory a G.P. could "opt out" of OHIP and bill patients for the full amount allowed by the fee schedule. In practice very few G.P.'s bill their patients directly for the leg aximum fees: most G.P.'s "opt in" to OHIP, su their claims directly to OHIP, and settle for much lower fees.
In other words, the benefit of his system, Payroll. In the FPP there is no payroll to automate, as other agencies pay the staff. This is unusual. In the average G.P.'s office, the doctor pays the employee. In large group practices, payroll-related accounting functions might become a significant burden at some point. Under these circumstances computer support might help by producing cheques, keeping records of payroll deductions, and automatically producing required government documents for unemployment insurance, income tax, and so on.
Accounting Files. Commercial software are available that handle general-purpose accounting, such as expense-ledger and account payable. A computer in the physician's office could do these thin
The impact of the comp would depend on the ze of the practice and the complexity of its accounting.
Financial Planning. ne t is difficult to how automation would reduce the cost associated with the professional accountant's advice.
The Administrative Area
Another area which it ha benefit from automation is administrative functions in a practice, such as: scheduling, maintenance of practice statistics, assistance with followup programs, e. We have not dealt with this area, because it involves mainly the effectiveness of medical care. It has little input to the benefit part of the benefit/ cost ratio.
Overall Observations
The factor limiting expansion of a successful General Practice is the doctor's ability to handle cases. In a full practice the time commitment per patient is usually from 10 to 15 minutes. No financially feasible computer system has any potential to reduce this time slice. In fact it would probably be undesirable to diminish the length of the brief contact between doctor and patient, even if it were possible to do so. Therefore, computers in General Practice cannot be justified on the basis of benefit/cost by allowing the practice to expand without hiring more staff. To permit any "expansion", another physician (i.e. another practice) would be required.
Another possible source of cost-benefit justification does not appear to exist in reality. Computers could not reduce supplies required for medical diagnosis and treatment. An inappropriate computer system could conceivably increase paper waste in a General Practice. The added cost of special computer-printable forms is significant also.
Cost of Systems
Before we can determine a benefit/cost ratio we must know the cost. Cost is determined by the functions a system will support. If the functions change so will the cost. Indeed, it may be necessary to associate a cost with each function so that one can devise a financially optimum mixture. Since little experimental data has been gathered in the General Practice environment to allow firm estimates, the object here is to approximate these costs at a minimum.
Functional Specification
The minimum computer system that could be costbenefit justified in General Practice would concentrate only on those areas where physicians could reasonably expect to achieve with its use an acceptable threshold of benefit/cost. We define this threshold ratio as unity: that is, the "break even point". In reality, if a system merely paid for itself there would be no financial point in changing a practice to accomodate it. On purely economic grounds, a real system could be justified only if it saved more money than it cost.
Billing is the only area in which the potential for achieving a benefit/cost ratio of 1 or greater appears to exist. foremost priority in the functional specification of a computer system justified by a cost-benefit It would therefore receive argument. There are, obviously, many other uses to which the minimal computer system might be applied if the G.P. could afford it. In the PPP, for example, the functional specification might include some support of clinical information retrieval, and management of accounting files. However, these additional services would have to be justified on some effectiveness basis, since they would probably cost more than they would save. These other services could be accomodated on a system designed principally for billing.
Hardware Specification. The following hardware would be required to support the functional specification for the nost basic system.
Computer. (Central Processing Unit.) The computer will likely be a microprocessor or a small mini. The system will probably have between 32,000 and 64,000 bytes (characters) of memory if it is to accomodate the necessary programs written in a high-level language. (BASIC, FORTRAN, or minicomputer versions of COBOL most likely.) Diskette ("floppy disk") Drives. Two are the minimum number remired. One diskette would contain software including a compiler, and the second would store patient registry data. Recalling that minimal Ontario health insurance registration data for each patient is nearly 100 characters for the most recent visit, the registration information for the 2,000 patients in each Of the two physicians' practices occupy (2,000 pts x 100 chars. =) 200,000 characters of storage. Each single-sided, single-density diskette holds approximately 256,000 characters, and the one for the correct physician could be inserted when his billing was to be done. capacity these might best be higher capacity drives.
To ensure adequate C.R.T. Terminal. The demands for low cost, quietness, speed, and the saving of paper are the reasons for choosing such a device as the principal means of human comunication with the computer.
Hard-copy Printer. The appropriate device must be capable of printing directly on the claim cards provided by the provincial health insurance plan. Form feed is essential. A dot matrix printer with upper case only would suffice if it could produce the pressure-sensitive duplicate copies of claim cards legibly. adequate for producing invoices for direct patient billing, although a printer producing print of correspondence quality would be preferable in the latter case. This printing device should be reasonably fast --3 0 to 100 characters per second.
This same printer would be Table 3 specifies one representative company's hardware for a minimum "in house" small computer system in General Practice that can be extended beyond its basic configuration if necessary. The cost of the system is characteristic of Canadian prices for other manufacturers' comparable equipment. alone with its system software is close to $30,000 (Canadian) in a package.
The purchase price of the hardware This cost spread over a 5 year term (ignor interest) is $500 per month. A hardware main tenance contract would cost between 8 a the total hardware price every year. T tenance contract for the hardware outli Table 2 could therefore add as much as (10% x $30,000 =) $250 to the monthly charge for the system. Software Specification. Software must support the functional specification. It must be written in high-level language, so that it can be changed easily to accomodate changing requirements. In anticipation of these changes, a software maintenance agreement should be included in any system, if such a contract can be negotiated. Its cost would be quite variable, so we do not consider it further.
Since there appears to be no existing commercial product which precisely meets our functional, software, and hardware specifications, applica software must be written. Current experience indicates that the lowest probable price for software development approximately equals the cost of the hardware in any system, and it can easily cost more than twice as much. In this case, software development would cost anywhere between $30,000 and $75,000. Development of this system for a single G.P. is therefore out of the question. A developer would spread the cost over several operational systems. An optimistic guess is that this application software package for general practitioners would sell for $5,000 in a lump sum. Simply amortizing the cost over 5 years, the monthly charge for the software is about 1$5,000/60 months =) $83, ignoring interest.
Summary of Costs
There are three different ways to state the monthly costs for this system. The first estimate is based only on hardware purchase price, with associated system software, but without any programs to make the system work for General Practice. The second estimate includes a maintenance contract for this hardware --essential, but usually omitted in advertising. The third estimate takes into consideration proba charges for the application software. levels of cost estimate are not at all comparable, as shown in Figure 1. (see Figure 1 on * Figure 1 Pricing a Minimum System Capable of Future Time-sharing Even the largest of these estimates is probably low, because it assumes simple amortization of costs over 5 years without interest. But few G.P.'s could afford a $30,000 capital outlay in a lump sum: they would have to lease, or rent. A 5 year lease for a computer system generally costs an additional 35% in the overall expenditure on hardware. When this is considered, the projected monthly charge for the minimum system takes another dramatic jump, as Figure 1 shows.
(This cost projection is approximate, though apparently supported in reality by one developer who has just started to sell computer systems for use in Canadian doctors' offices. This commercial system has not been formally tested in clinical experiments in Ontario, it has less disk storage than our hardware specification stipulates, and it cannot be extended beyond its basic hardware configuration. The developer quotes its price on a 5 year lease as about $585/month, excluding the hardware maintenance contract.)
Analysis
The system specified above is the minimum one that provides any potential for growth. If one physician bought this system outright, it would probably cost him an absolute minimum of $583 monthly for hardware and software, without maintenance contract, amortizing the costs over 5 years without interest. However, leasing it, and including hardware maintenance, he would probably have to pay closer to $1,008 per month. These costs are detailed in Table 4 .
If the system could be shared by two physicians, this would cut the cost per doctor per month in half, as illustrated in Figure 2 . Sharing in this case would mean serial sharing: only one physician could use the system at a time. When the number of serially-sharing users is greater than two, the problems of access contention, and even of disk changing would likely be considered unacceptable. The problem could be alleviated a little by adding another floppy disk drive, but then the total cost of the system would rise. Another solution is to attempt to create parallel sharing --that is, time-sharing. Some systems can be shared by increasing the memory size, by adding additional terminals with their communications facilities, and by adding floppy disks. In some systems additional software is required as well.
to four parallel users can be accomodated. of the four parallel terminals can be serially shared by two users without serious contention difficulties, so that eight doctors support the cost of the system. In the system we described, up Each Serially sharing each Table 4 shows the approximate costs and predictable overall price increases that occur when our basic system expands to handle an increasing number of parallel and serial users, to a total maximum of eight.
From total costs, the cost per user can be calculated. Figure 2 illustrates the cost per user as our example system expands, calcuiated in two ways. The first way assumes outright purchase of hardware and software, with no maintenance and no interest. The second (and more probable) way is based on a 5 year lease, with interest and a hardware maintenance contract added. Note that the initial magnitude of cost reduction seen when two physicians share the basic system is not sustained. On a lease, the cost per month is still around $300 for each of 6 or 7 users.
Adding a terminal increases the system's Going beyond eight users demands creation of a second, separate system. Although it is not argued here, by starting with a slightly larger computer and cartridge disks, a greater number of users could be accomodated on a single system, although it would require sharing among more users to get the monthly leasing charge anywhere near $300.
$300 per month is not a large expense, even for a small business such as a General Practice. Precise income data for Ontario G.P.'s has never been compiled. However, $50,000 per annum gross is a reasonable round figure for a "typical" G.P. Therefore, the computer would need to generate an additional (($300 x 12 mo.)/$50,000)x100 =) 7.2% gross for each G.P. in order to pay for itself in a group situation where the group size is greater than five.
Even if a computer generated no additional income it still might pay for itself. Using the 4-6 hour figure for total staff time investment in billing, and assuming that two-thirds of this time is spent by clerical personnel in some practices, at the level of a 6-physician partnership a computer could replace one clerk on billingrelated functions. If these functions had been spread over several employees, it would first be necessary to centralize the billing role and then to automate the process, thereby eliminating one job, and freeing staff to do things other than billing. (See Figure 2 ) 
Conclusions
In Ontario a solo General Practice is a very small business. Although the current overhead in the average General Practice has not been objectively determined, estimates run in the range of 30 to 50% of gross earnings. Under prevailing economic conditions a computer system would be the single most expensive item in a solo practice.
An additional factor militating against the introduction of computer systems is the resistance of many physicians to the implied change. If this resistance can be overcome, there remain the significant issues of the financial benefit and enhanced effectiveness which have been claimed to be associated with the introduction of computers. This paper has ignored cost-effectiveness related justifications for computer systems in General Practice. The cost-benefit issue has been tackled in order to set a threshold for judging the financial feasibility of any such scheme. Once methods of evaluating effectiveness become generally accepted, then these can be used to justify additional costs.
The costs associated with the elements which make up the system may change, but the general approach, we feel, will have a longer-term value.
In practices participating in the Ontario health insurance system, the computer may be costbenefit justified as a business tool by itsability to replace office personnel or to increase staff efficiency, and possibly by recouping some lost revenue --but only in practices in which the computer can be shared by at least six physicians.
The benefit/cost picture may be more promising for those Ontario G.P.'s who still bill their patients directly. Those physicians who bill patients directly at the full rate allowed by their fee schedule could theoretically increase their gross income by a maximum of over 30 percent. It is theoretically possible that a physician now grossing around $50,000 per annum could pay for a direct-billing computer-supported system with the extra income it could help to collect. However, this potential income is presently written off by nearly all Ontario G.P.'s, who feel that it would not be profitable to bill patients for this extra amount. It is highly probable that direct-billing collection efforts would be totally unsuccessful, since few patients would go to a doctor who charged them substantially more than do the majority of G.P.'s who accept the lower fees covered by the provincial health insurance scheme.
In this discussion errors have probably fallen on the side of caution in predicting those circumstances in which computers might be costbenefit justified at our arbitrary "break even pojnt". Exact surveys and precise studies of particular practices are needed before accurate results can be ascertained. On the other side of the coin, it would be desirable to see actual, functioning computer systems installed in general practitioners' offices for a significant period of time in order that economic experiments such as a before/after study could be done.
The general practitioner should be wary of current systems being marketed commercially until there is sufficient study of their capabilities and long-term cost. Part of this wariness should be directed towards serious questioning of those who transplant experience from one economic environment to another --for example, from the American health system to the more socialized Ontario health care environment.
In this document we have considered only "in house" computers. In fact, evert a small remote computer could be shared among many solo G.P.'s in tions, and larger systems can be echnology and software.
a1 of computers in General Practice ealt with exhaustively. Table 5 , pon the quality of primary health more users, utilizing appropriate for instance, lists additional applications that However, none of these additional applications offers potential financial benefit. These services will cost money beyond current expenditure levels in General Practice, and the G.P. has no means of recovering such expenses. If these applisatio are to be realized, the G.P. must re ce his net income, or the services must be "bonuses" in systems justified through cost-benefit. Table 5 Other Potential Computer Applications in General Practice
